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Veeco's 
TAB key 
Veeco Ins t ruments  Inc. has 
announced  that it is to form a 
Data Storage Technical  
Advisory Board (TAB). The 
Technical  Advisory board, con- 
sisting of  several eminent  stor- 
age technologists,  will meet  
regularly to discuss and high- 
l ight techno logy  t rends and 
market drivers. It is to also 
provide feedback on Veeco's 
product  deve lopment  
roadmaps.  
Daniel Abraham, VP of 
Advanced Deve lopment  for 
the NY Process Equipment  
Group said: "The format ion of  
this world-class advisory board 
represents  a signif icant advan- 
tage forVeeco and our cus- 
tomers  by ensur ing that our  
product  deve lopment  efforts 
cont inue to provide the 
best solutions. Our  ability to 
attract such dist inguished 
technologists  to part ic ipate 
on the Board reinforces our  
commitment  ..." 
The Technical Advisory Board 
is to include: Professor Je rome 
Cuomo,  Dist inguished 
Research Professor, Dept. of  
Material Science, North 
Carolina State University; 
Professor Richard Gambino,  
Visiting Professor and Director 
of the SUNY Sto W Brook 
Laboratory for Magneto-Optic 
Materials; Dr. Danieli Mauri, 
Hitachi Global Systems; 
Professor Mahashi Sahashi, 
Depar tment  of Electronic 
Engineering, Tohoku 
University, Japan (Formerly 
Senior Fellow, Toshiba 
Corporate Research and 
Deve lopment  Center); 
and Professor Shah Wang, 
Associate Professor, Stanford 
University and Director of  
Stanford Center  for Research 
on Informat ion Storage 
Materials. 
Cantilevers score in epitaxy 
Sandia National Laboratories 
has developed a new epitaxial 
process for growing GaN on 
etched sapphire substrates. The 
process, called 'canti lever epi- 
tax,' may prove instrumental  in
the deve lopment  of br ighter 
green, blue, and white LEDs. 
"Our new process el iminates 
many of the problems that have 
limited the optical and electron- 
ic performances of LEDs previ- 
ously grown on sapphire/galli- 
um nitride substrates," said 
Sandia researcher Carol Ashby. 
LEDs have previously been 
grown using combinat ions of  
GaN alloys on sapphire sub- 
strates. However, at an atomic 
level, the two materials do not 
match-up erfectly. This is due 
to differences in the natural 
lengths of the bonds in their 
respective crystal attices. 
Dislocations in the material 
accommodate  this lattice mis- 
match. It is these dislocations 
that limit the br ightness and 
per formance of  LEDs. 
Sandia claims that its cantilever 
epitaxy process is able to 
reduce dislocations, creating the 
potential for longer-lived and 
better performing LEDs. 
Another advantage of the 
process, according to Sandia, is 
that LEDs grown on patterned 
sapphire/GaN substrates wili 
produce brighter, more efficient, 
green, blue, and white lights. 
The cantilever epitaxy program 
is part of an internal three-year 
$6.6 mill ion Laboratory 
Directed Research and 
Development  (LDRD) Grand 
Challenge. It is funded by a 
grant from the Department  of 
Energy Office of Building 
Technologies for a collaborative 
project wi th Lumileds Lighting. 
The process is of interest for 
several programs at Sandia, 
including HEMTs being devel- 
oped for use in miniature 
synthetic aperture radar sys- 
tems (SAR) and high-eff iciency 
solid-state l ighting being investi- 
gated in the Grand Challenge 
LDRD. GaN can also be made to 
emit ultraviolet (UW) light, and 
compact  solid-state UV emitters 
would  be useful for detecting 
biological and chemical  toxins 
for homeland security. 
rate faster than they grow verti- 
cally.This produces free-hang- 
ing canti levers over the trench- 
es between adjacent posts .The 
cantilevers first grow from adja- 
cent posts and meet  over the 
middle of the t rench.They then 
grow together, producing a con- 
t inuous smooth  surface held up 
by the narrow supports .The 
Cantilever epitaxy researcher Christine Mitchell ooks through a substrate 
made for the new cantilever epitaxy growth process. 
(Photo by Randy Montoya) 
At a micron level, the process 
involves two steps. Firstly, nar- 
row supports  are formed by 
etching the sapphire substrate 
using plasma-assisted tching. 
A multiple-layer photoresist  
mask is used to define the fea- 
tures to develop a post / t rench 
striped pattern on the sub- 
strate. A GaN nucleat ion layer 
is then grown on the sapphire 
posts at a temperature of 500- 
600°C.The layer helps bridge 
the crystal-lattice difference 
between the GaN and the sap- 
phire.The growth then pro- 
ceeds with steps at 1050 °C 
and then decreased to 950 °C. 
The second step is the coales- 
cence.The temperature is
increased to 1100°C, and the 
pyramids grow out laterally at a 
areas over the supports  have 
very few dislocations when 
complete pyramids are formed 
during the 950°C growth step. 
When dislocations growing up 
from the post  surface 
encounter  the angled wails of 
the pyramids, they are turned 
from vertical to horizontal so 
they don' t  reach the surface as 
the material cont inues to grow 
thicker. 
There are some dislocations 
where  two cantilevers grow 
together (the coalescence 
front), but almost no disloca- 
tions in the cantilever egions 
between the posts and the 
coalescence front.The result is 
a cont inuous mooth  surface 
area with reduced numbers  of 
dislocations. 
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